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(54) Title: A COOLING DEVICE 

(57) Abstract 

A cooling device (1) comprises four 
chilling troughs (8) for receiving respective 
wine bottles (2) for independently cooling the 
wine bottles (2). A refrigeration circuit (21) 
maintains an aqueous solution of propylene 
glycol at approximately 20 *C in a reservoir 
(20). Four circulating pumps (35) indepen- 
dently circulate the aqueous solution from the 
reservoir (20) through the respective chilling 
troughs (8). An outlet weir (28) from each 
chilling trough (8) maintains the level of the 
aqueous solution in the chilling trough (8) for 
submerging the wine bottle (2). Four lids 
(16) close the respective chilling troughs (8). 
First and second sensors (38, 40) determine 
when a wine bottle has been placed in one of 
the chilling troughs (8) and the correspond- 
ing lid (16) has been closed. A control cir- 
cuit (35) in response to the first and second 
sensors (38. 40) activates the relevant circu- 
lating pump (34) for circulating the aqueous 
solution through the chilling trough (8) for 
approximately four minutes for chilling the 
wine bottle (2). The circulating pump (34) is 
then deactivated and aqueous solution from 
the chilling trough (8) is drained through the 
circulating pump (34) to the reservoir (20). 
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"A cooling device" 

The present invention relates to a cooling device, and in 
particular, though not limited to a cooling device for cooling a 
beverage in a container, such as, a bottle or can, for example, 
wine in a wine bottle. 

Refrigerated cabinets are provided for cooling wines and for 
maintaining the wines at a desired chill temperature, typically, 
white wine and rose wines to approximately 5°C. In general, the 
interior of such cabinets is illuminated and the cabinets are 
provided with glass doors for permitting visual inspection of the 
wines therein. Such cabinets, in general, tend to be relatively 
large and are free-standing, in other words, are suitable for 
standing on a floor or the like. They are also relatively high, 
typically of height of approximately six feet. While such 
refrigerated cabinets do chill wines to the desired chill 
temperature, and maintain the wines at the desired chill 
temperature, nonetheless, they suffer from a number of 
disadvantages. 

Because of their size, they tend to occupy a considerable amount 
of floor space, and this can be a significant disadvantage, 
particularly, in a restaurant where floor space, in general, is at 
a premium. 

While such cabinets are relatively large, and have a reasonable 
storage capacity, nonetheless, in general, where a restaurant 
carries a relatively wide range of white and rose wines, it is not 
possible to store the entire range of wines in such cabinets for 
maintaining the wines at the desired chill temperature. 

The temperature within such refrigerated cabinets, in general, is 
maintained just below the desired chill temperature at which the 
wine is to be maintained. Accordingly, the temperature difference 
between wine, even at room temperature and the temperature within 
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the cabinet is relatively small, typically, not more than 13°C and 
thus, the time required to chill a bottle of wine in such 
refrigerated cabinets tends to be relatively long, typically, in 
the order of three hours. Because of this, and because of the 
5 fact that such refrigerated cabinets have a limited capacity, 
restaurateurs tend to stock such cabinets with white and ros§ 
wines which are most commonly in demand. Accordingly, should a 
request be made for a white or rose wine which is not stocked in 
the cabinet, a problem arises in that to chill the requested wine 
10 to the desired chill temperature a three hour period approximately 
is required. This is undesirable. 

Additionally, such refrigerated cabinets tend to be relatively 
unattractive, and are unsightly when located in the dining area of 
a restaurant. Since, in general, in restaurants, particularly 
15 relatively small restaurants, space is at a premium, the only 
available space in many instances for such cabinets is in the 
dining area. 

A further disadvantage of such refrigerated cabinets is that they 
tend to hold wine bottles up to six deep from the front to the 

20 back, in other words, six deep from the- door of the wine cabinet. 
"This, tends to lead to another problem in that those bottles 
adjacent the door tend to be replaced relatively frequently, while 
the bottles away from the door tend not to be replaced as 
frequently. This, is a particular problem in cases where six 

25 bottles of the same wine are placed in the cabinet in a row from 
front to back. In such cases, the first two or three bottles 
adjacent the door tend to be replaced frequently, while the 
bottles towards the rear may not be replaced for many months. In 
many instances, where a bottle is not replaced for a number of 

30 months, mould and other bacterial growth may commence to grow on 
the bottle, and in particular, on the label of the bottle. This, 
can be unsightly, and even where the mould or bacterial growth has 
been removed, staining may remain on the label. 
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A further problem with such refrigerated cabinets is that in order 
for the cabinet to maintain the bottles at the desired chill 
temperature the refrigerated cabinet must be operated 
continuously, thereby, requiring a relatively high and costly 
energy input, which typically is required on a twenty-four hour 
basis. 

There is therefore a need for a cooling device for cooling a 
beverage which overcomes the problems of cooling cabinets and 
other known cooling devices. 

The present invention is directed towards providing such a cooling 
device. 

According to the invention there is provided a cooling device for 
cooling a beverage in a container, the cooling device comprising a 
chilling trough for receiving the container, wherein a 
refrigerating means for chilling a liquid heat transfer medium is 
provided, and a circulating means circulates the heat transfer 
medium between the refrigerating means and the chilling trough and 
through the chilling trough for cooling the container therein. 

In one embodiment of the invention a flow means is provided for 
accommodating the heat transfer medium from the refrigerating 
means to the chilling trough. Preferably, the circulating means 
cooperates with the flow means for delivering heat transfer medium 
to the chilling trough. Advantageously, the flow means comprises 
a flow pipe communicating the chilling trough and the 
25 refrigerating means. 

Ideally, the circulating means is located between the 
refrigerating means and the chilling trough. 

In one embodiment of the invention the circulating means comprises 
a circulating pump. 
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In another embodiment of the invention a level control means is 
provided for controlling the level of the heat transfer medium in 
the chilling trough. 

Preferably, the level control means is provided for controlling 
5 the level of the heat transfer medium in the chilling trough so 
that the container is submerged in the heat transfer medium during 
cooling thereof. Advantageously, the level control means 
comprises an outlet weir over which heat transfer medium flows 
from the chilling trough. 

10 In another embodiment of the invention a return means is provided 
for returning heat transfer medium from the chilling trough to the 
refrigerating means. 

Preferably, the return means comprises a return pipe located for 
receiving heat transfer medium from the level control means, and 
15 terminating adjacent the refrigerating means for returning the 
heat transfer medium to the refrigerating means. 

In one embodiment of the invention an inlet port is provided to 
the chilling trough through which the heat transfer medium is 
delivered to the chilling trough by the circulating means* 

20 In another embodiment of the invention a drain means is provided 
for draining the heat transfer medium from the chilling trough, 
for returning heat transfer medium to the reservoir from the 
chilling trough after the container has been cooled. 

Preferably, the drain means comprises the inlet port, the inlet 
25 port being located adjacent the lowest point of the chilling 

trough for draining the heat transfer medium therefrom. Ideally, 
the circulating means facilitates draining of the heat transfer 
medium therethrough from the chilling trough to the refrigerating 
means. Preferably, the circulating means is adapted for 
30 accommodating draining of the heat transfer medium from the 
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chilling trough to the refrigerating means when the circulating 
means is deactivated. 

In one embodiment of the invention the chilling trough is an 
elongated chilling trough and defines a longitudinally extending 
central axis for receiving an elongated container with a central 
axis of the container lying substantially parallel to the central 
axis of the chilling trough. 

In another embodiment of the invention the chilling trough is 
disposed with the longitudinally extending central axis thereof 
extending substantially horizontally. Advantageously, the level 
control means is located adjacent an axial end of thechilling 
trough. 

In a further embodiment of the invention the chilling trough 
defines a hollow interior region for receiving the container, and 
an open mouth for providing access to the hollow interior region. 
Ideally, the hollow interior region defined by the chilling trough 
is adapted for receiving one container, and preferably, when 
viewed in plan, the hollow interior region substantially defines a 
longitudinal cross section of the container. Advantageously, the 
open mouth defined by the chilling trough lies in a substantially 
horizontal plane and faces upwardly, and preferably, the open 
mouth substantially defines the longitudinal cross-section of the 
container. 

In another embodiment of the invention a lid is provided for 
dosing the open mouth of the chilling trough, the lid being 
moveable between a closed position closing the open mouth, and an 
open position providing access through the open mouth to the 
hollow interior region of the chilling trough. Preferably the 
lid is connected to the chilling trough. Advantageously, the lid 
is connected to the chilling trough adjacent the axial end thereof 
adjacent the level control means. Ideally, the lid is hingedly 
connected to the chilling trough. 
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In another embodiment of the invention a first detecting means is 
provided for detecting the presence of a container in the chilling 
trough. 

In another embodiment of the invention a second detecting means is 
5 provided for detecting the lid in the closed position. 

Preferably, the first and second detecting means comprise first 
and second sensors, respectively. Preferably, each sensor is a 
plunger operated micro-switch type sensor. 

In one embodiment of the invention the first sensor is mounted 
0 externally of the chilling trough, and the plunger of the first 
sensor extends into the chilling trough for engaging the container 
when located in the chilling trough. Preferably, the first sensor 
is mounted on the lid, and the plunger extends into the hollow 
interior region of the chilling trough when the lid is in the 
5 closed position for engaging the container when placed in the 
chilling trough. 

In a further embodiment of the invention the plunger of the second 
sensor is located for engaging the lid when the lid is in the 
closed position. 

0 In a further embodiment of the invention a control means is 

provided for controlling the operation of the circulating means, 
the control means being responsive to the first and second 
detecting means detecting the presence of a container in the 
chilling trough, and the lid of the chilling trough being in the 

5 closed position for activating the circulating means for 
circulating the heat transfer medium. 

In one embodiment of the invention a monitoring means is provided 
for monitoring the temperature of the heat transfer medium, and 
the control means is responsive to the monitoring means for 
0 operating the refrigerating means for maintaining the temperature 
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of the heat transfer medium at a predetermined temperature. 

In a further embodiment of the invention a timing means is 
provided for timing a first predetermined period of time during 
which the circulating means is operated for circulating the heat 
transfer medium through the chilling trough for cooling the 
container to a desired temperature. 

In a further embodiment of the invention a control means reads the 
first detecting means for detecting removal of a container from 
the chilling trough after the first predetermined period of time. 

In one embodiment of the invention the timing means times a second 
predetermined period of time from the end of the first 
predetermined period of time, and the control means is responsive 
to the timing means having timed the second predetermined period 
of time for activating the circulating means for circulating the 
heat transfer medium in the event that the container has not been 
removed from the chilling trough after the end of the first 
predetermined period of time for maintaining the container at the 
desired temperature. 

In another embodiment of the invention the timing means times a 
third predetermined period of time during which the circulating 
means is operated from the end of the second predetermined period 
of time for maintaining the temperature of the container at the 
desired temperature. 

Preferably, the timing means times further second predetermined 
periods of time at the end of each third period of time. 

In one embodiment of the invention the third predetermined period 
of time is in the range of 0.25 minutes to 1 minute. Preferably, 
the third predetermined period of time is approximately 0.5 
minutes. 
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In another embodiment of the invention the second predetermined 
period of time is in the range of 3 minutes to 5 minutes. 
Preferably, the second predetermined period of time is 
approximately 4 minutes. 

5 In another embodiment of the invention the first predetermined 
period of time is in the range of 3 minutes to 5 minutes. 
Preferably, the first predetermined period of time is 
approximately 4 minutes. 

Advantageously, the timing means is incorporated in the control 
10 means. 

In one embodiment of the invention the circulating means 
circulates the heat transfer medium at a rate in the range of 
1,000ml per minute to 2,000ml per minute, and preferably, the 
circulating means circulates the heat transfer medium at a rate of 
15 approximately 1,300ml per minute. 

In one embodiment of the invention the heat transfer medium is a 
liquid having a freezing point lower than the freezing point of 
water. Preferably, the freezing point of the heat transfer medium 
is below -10°C. Advantageously, the freezing point of the heat 
20 transfer medium is below -13°C. Ideally, the freezing point of 
the heat transfer medium is below -20°C. 

Preferably, the heat transfer medium comprises an aqueous solution 
of propylene glycol . 

In one embodiment of the invention the refrigerating means 
25 comprises a reservoir for storing the heat transfer medium, and a 
refrigeration circuit cooperating with the reservoir for 
maintaining the temperature of the heat transfer medium at a 
temperature below 0°C. Preferably, the refrigeration circuit 
maintains the temperature of the heat transfer medium at a 
30 temperature below -10°C. Advantageously, the refrigeration 
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circuit maintains the temperature of the heat transfer medium at a 
temperature below -13°C. Ideally, the refrigeration circuit 
maintains the temperature of the heat transfer medium at a 
temperature of approximately -20°C. 

In another embodiment of the invention the refrigeration circuit 
is operable under the control of the control means. 

In another embodiment of the invention a means for moving the 
container within the chilling trough is provided. Preferably, a 
means for moving the container within the chilling trough is 
provided for causing circulation of the contents of the container 
within the container for improving the heat transfer efficiency 
between the heat transfer medium and the contents of the 
container. 

Preferably, the means for moving the container is adapted for 
rotating the container about a longitudinally extending central 
axis of the container. Advantageously, the means for moving the 
container comprises a gripping means located in the chilling 
trough for gripping the container, and a drive means for driving 
the gripping means is provided. Ideally, the gripping means is 
adapted for gripping the container adjacent an axial end thereof, 
and the gripping means is rotatable by the drive means for 
rotating the container about its longitudinally extending central 
axis. 

In one embodiment of the invention the drive means is mounted 
externally of the chilling trough. Preferably, the drive means 
comprises an electrically powered motor. Advantageously, the 
gripping means is located in the chilling trough adjacent one 
axial end thereof, and ideally, the gripping means is located 
adjacent the level control means. 

Ideally, a plurality of chilling troughs are provided, each 
chilling trough having an associated circulating means, the 
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circulating means of each chilling rough being operable 
independently of the respective circulating means of the other 
chill ing troughs. 

Preferably, that the circulating means of the respective chilling 
5 troughs are operable under the control of the control means 
independently of each other. 

Preferably, each chilling trough is connected to the refrigerating 
means by a corresponding flow means independently of the flow 
means of the other chilling troughs. 

10 Advantageously, a common return means is provided for returning 
the heat transfer medium from the respective chilling troughs to 
the refrigerating means. 

Ideally, each chilling trough is provided with an associated first 
detecting means and an associated second detecting means which are 
15 independent of the first and second detecting means associated 
with the other chilling troughs. 

In one embodiment of the invention the chilling troughs are 
located side by side relative to each other with their respective 
central axes extending parallel to each other. 

20 In another embodiment of the invention four chilling troughs are 
provided. 

In another embodiment of the invention each chilling trough is 
adapted for receiving one wine bottle, and in a further embodiment 
of the invention each chilling trough is adapted for receiving one 
25 wine bottle of size in the range of 700ml to 750ml. 

In one embodiment of the invention a heating compartment for 
heating a container is provided, and a second heat transfer medium 
transfers waste heat from the refrigerating means to the heating 
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compartment for heating the container therein. 

Preferably, a second circulating means is provided for circulating 
the second heat transfer medium between the refrigeration means 
and the heating compartment. 

Advantageously, the second heat transfer medium is a liquid heat 
transfer medium, and a second reservoir is provided for the second 
heat transfer medium, the second circulating means circulating the 
second heat transfer medium between the second transfer and the 
heating compartment. 

In another embodiment of the invention the heating compartment 
comprises a heating trough. 

In a further embodiment of the invention a plurality of heating 
troughs are provided. 

Preferably, each heating trough is identical to each chilling 
trough. 

Preferably, the heating troughs are located side by side relative 
to each other with their respective central axes extending 
parallel to each other. Advantageously, the heating troughs are 
located side by side relative to the chilling troughs, and the 
central axes of the respective heating troughs extend parallel to 
the central axes of the chilling troughs. 

In another embodiment of the invention a second flow means is 
provided for accommodating the second heat transfer medium from 
the refrigerating means to each heating trough. 

In a further embodiment of the invention a level control means is 
provided for controlling the level of second heat transfer medium 
in each heating trough. 

In another embodiment of the invention a common return means is 
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provided for returning the second heat transfer medium from one or 
more of the level control means of the respective heating troughs 
to the second reservoir. 

Preferably, the control means times first, second and third 
5 predetermined periods of time for operating the second circulating 
means of the respective heating troughs in similar fashion as the 
first, second and third predetermined periods of time are timed in 
respect of the chilling troughs. 

The advantages of the invention are many. One of the most 

10 important advantages of the invention is that it permits a wine 
bottle and the contents thereof to be cooled to a desired chill 
temperature in a relatively short period of time. This, is 
achieved by virtue of the fact that the liquid heat transfer 
medium is circulated along the wine bottle in the chilling trough. 

15 By maintaining the liquid heat transfer medium at a temperature of 
approximately -20°C and circulating the heat transfer medium at 
the rate of approximately 1,300ml per minute it has been found 
that the temperature of a wine bottle and its contents may be 
reduced from room temperature to a desired chill temperature, 

20 typically, 3°C in approximately four minutes. Additionally, by 

providing the cooling device with a plurality of chilling troughs, 
a number of wine bottles can be simultaneously chilled 
independently of each other* This is achieved by virtue of the 
fact that each chilling trough is provided with an independent 

25 flow means from the refrigerating means and an independent 

circulating means. Another important advantage of the invention 
is that a wine bottle and its contents can be maintained at a 
desired chill temperature until the bottle has been removed from 
the chilling trough by virtue of the fact that the heat transfer 

30 medium is periodically circulated through the chilling trough at 
predetermined intervals, namely, second predetermined periods of 
time for so long as a wine bottle remains in a chilling trough 
after the first predetermined period of time. Other advantages of 
the invention are that by virtue of the cooling device being 
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relatively small, it occupies relatively little space, and 
additionally, when provided with ground engaging castors can be 
moved from place to place within a restaurant. Additionally, by 
virtue of the fact that wine bottles are chilled rapidly, they ma' 
be chilled to order, and thus, there is no need for a wine bottle 
to be left in the cooling device for an extended period of time, 
thereby avoiding any danger of mould or other bacterial growth 
growing on the wine bottle or its label. 

The invention will be more clearly understood from the following 
description of some preferred embodiments thereof which are given 
by way of example only with reference to the accompanying 
drawings, in which: 

Fig. 1 is a perspective view of a cooling device according 
to the invention, 

Fig. 2 is a perspective device of a portion of the cooling 
device of Fig. 1, 

Fig. 3 is a partly diagrammatic front cross-section 
elevational view of the cooling device of Fig. 1, 

fig. 4 is a side cross-section elevational view of a portion 
of the cooling device of Fig. 1, 

Fig. 5 is a circuit diagram of circuitry of the cooling 
device of Fig. 1 illustrated in combination with a plan view 
of the cooling device of Fig. 1, 

Fig. 6 is a circuit diagram of a portion of the circuitry of 
the cooling device of Fig. 1 illustrating the circuitry in 
combination with a single chilling trough of the cooling 
device of Fig. 1, 



Fig. 7 is a view similar to Fig. 4 of a cooling device 
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according to another embodiment of the invention, and 

Fig. 8 is a view similar to Fig. 6 of a circuit diagram of a 
portion of circuitry of a cooling device according to 
another embodiment of the invention, the circuitry being 
illustrated in combination with a single chilling trough, 
and a single heating trough of the cooling device. 

Referring to the drawings and. initially to Figs. 1 to 6 there is 
illustrated a cooling device according to the invention indicated 
generally by the reference numeral 1 for cooling wine bottles 2 to 
a desired chill temperature, typically, 5°C. The cooling device 1 
is of cabinet type construction and comprises a housing 3 which is 
supported on four ground engaging castors (not shown). In this 
embodiment of the invention the housing 3 is of approximately 
700mm in height, and is of area in plan view 900mm in width by 
525mm from front 5 to rear 6. 

Four chilling troughs 8 are formed in a top panel 9 for receiving 
four bottles 2 of wine lying on their respective sides, and also 
for receiving a liquid heat transfer medium, for cooling the wine 
bottles 2. The chilling troughs 8 are identical to each other, 
and each chilling trough 8 defines a hollow interior region 10 
which in plan view substantially defines the outline of a 
longitudinal cross-section of a wine bottle. Each chilling trough 
8 defines a longitudinally extending central axis 12, and the 
bottles 2 are placed in the chilling troughs 8 with a longitudinal 
central axis of the respective bottles extending generally 
parallel to the central axis 12 of the corresponding chilling 
trough 8. The chilling troughs 8 are arranged side by side 
adjacent each other with their respective central axes 12 parallel 
to each other. Each chilling trough 8 defines an upwardly facing 
open mouth 15 which is closed by a lid 16. The lids 16 of the 
respective chilling troughs 8 are hingedly connected to the top 
panel 9 of the housing 3 adjacent the rear 6 thereof by respective 
hinges 17. Each lid 16 is hingable from a closed position closing 
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the hollow interior region 10 of the corresponding chilling trough 
8 to an open position for providing access to a wine bottle 2 
through the open mouth 15 to the hollow interior region 10. One 
of the lids 16 is illustrated in the open position in Fig. 1, and 
three are illustrated in the closed position. 

A refrigerating means comprises a reservoir 20 for the liquid heat 
transfer medium and a refrigeration circuit 21 for maintaining the 
liquid heat transfer medium in the reservoir 20 at a predetermined 
temperature, which in this embodiment of the invention is -20»C 
The reservoir 20 and refrigeration circuit 21 are located within 
the housing 3 beneath the chilling troughs 8. see Fig. 3. In this 
embod,ment of the invention the liquid heat transfer medium is an 
aqueous solution of propylene glycol, the proportion of propylene 
glycol being such that the freezing point of the aqueous solution 
is below -20°C, and preferably is in the order of -25»C. A 
Plurality of flow means, namely, four flow pipes 23, one for each 
chilhng trough 8 connect the respective chilling troughs 8 
independently of each other to the reservoir 20 for receiving heat 
transfer medium therefrom. The flow pipes 23 are connected to 
respective inlet ports 25 of the chilling troughs 8. A common 
return means, namely, a common return pipe 27 returns the heat 
transfer medium from the respective chilling troughs 8 to the 
reservoir 20. 



25 
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A level control comprising an outlet weir 28 is provided in a rear 
ax la l end wall 29 of each chilling trough 8 over which heat 
transfer medium flows from the respective chilling troughs 8 for 
mamtaining the level of heat transfer medium in the chilling 
troughs 8 at a predetermined level, which is above a wine bottle 2 
when the wine bottle 2 is lying on its side in the chilling trough 
8. In other words, each outlet weir 28 maintains the level of 
heat transfer medium in its corresponding chilling trough 8 so 
that a wine bottle 2 placed in the chilling trough 8 is completely 
submerged in the heat transfer medium. An elongated collection 
channel 30 extends adjacent the rear end wall 29 transversely of 
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the chilling troughs 8 and communicates with the chilling troughs 
8 over the outlet weirs 28 for receiving heat transfer medium from 
the respective chilling troughs 8. The collection channel 30 
slopes downwardly towards a centrally located outlet port 31 for 
5 the draining heat transfer medium through the outlet port 31. The 
common return pipe 27 is connected to the outlet port 31 for 
returning the heat transfer medium to the reservoir 20. 

Four circulating means, namely, four electrically powered 
circulating pumps 34, one for each chilling trough 8 are located, 

10 one in each flow pipe 23 for circulating heat transfer medium from 
the reservoir 20 to the respective chilling troughs 8 under the 
control of a control means, namely, a control circuit 35 which is 
illustrated in block representation only. The circulating pumps 
34 are independently operable under the control of the control 

15 circuit 35 for delivering heat transfer medium into the 

corresponding chilling trough 8 independently of the other 
chilling troughs 8 and for circulating the heat transfer medium 
independently through the chilling troughs 8. The refrigeration 
circuit 21 is also operated under the control of the control 

20 circuit 35. 

The inlet ports 25 to the respective chilling troughs 8 are 
located at the lowest point of the hollow interior region 10 of 
each chilling trough 8 for facilitating draining of the respective 
chilling troughs 8 through the corresponding inlet port 25. The 
25 circulating pumps 34 are of the type which when deactivated permit 
return flow of heat transfer medium therethrough to the reservoir 
20. Thus, a drain means is provided for draining the heat 
transfer medium from each chilling trough 8 when the corresponding 
circulating pump 34 has been deactivated. 

30 A first detecting means for detecting the presence of a wine 

bottle 2 in the respective chilling troughs 8 comprises four first 
sensors 38, namely four plunger type operated micro-switches, one 
for each chilling trough 8. The respective first sensors 38 are 
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located on the respective lids 16 and plungers 39 of the first 
sensors 38 extend into the hollow interior regions 10 of the 
chilling troughs 8 when the corresponding lids 16 are in the 
closed position for engaging a wine bottle 2 in the chilling 
troughs 8. A second detecting means for detecting when the lids 
16 of the respective chilling troughs 8 are in the closed position 
comprises four second sensors 40, namely, plunger type operated 
micro-switches, one being provided for each chilling trough 8. 
The second sensors 40 are located in the housing 3 beneath the top 
plate 9, and plungers 41 of the respective second sensors 40 
extend through the top plate 9 for engaging the lid 16 of the 
corresponding chilling trough 8. The first and second sensors 38 
and 40 are connected to the control circuit 35 and their status is 
read by the control circuit 35. A microprocessor 42 in the 
control circuit 35 controls the control circuit 35 for in turn 
controlling the refrigeration circuit 21 and for operating the 
circulating pumps 34 in response to the first and second sensors 
38 and 40. 



A timing means, namely, a timer 43 in the control circuit 35 times 
three predetermined periods of time, namely, a first predetermined 
period of time, a second predetermined period of time and a third 
predetermined period of time for each chilling trough 8. The 
circulating pumps 34 are continuously operated during the first 
predetermined period of time for circulating heat transfer medium 
from the reservoir 20 through the chilling troughs 8 for cooling a 
wine bottle 2 in the corresponding chilling troughs 8 to the 
desired chill temperature. At the end of the first predetermined 
period of time the circulating pump 34 remains deactivated. The 
second predetermined period of time is timed by the timer 43 
immediately at the end of the first predetermined period of time, 
and during the second predetermined period of time the relevant 
circulating pump 34 is deactivated. The third predetermined 
period of time is timed by the timer 43 at the end of the second 
predetermined period of time if the wine bottle 2 has not been 
removed from the relevant chilling trough 8 during the second 
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predetermined period of time. During the third predetermined 
period of time the circulating pump 34 corresponding to the 
relevant chilling trough 8 is again operated for circulating the 
heat transfer medium for maintaining the temperature of the wine 
5 bottle 2 at the desired chill temperature while the wine bottle 2 
is left in the chilling trough 8- The timer 43 under the control 
of the microprocessor 42 continues to sequentially time second 
predetermined periods of time and third predetermined periods of 
time for so long as the wine bottle remains in the chilling trough 
10 8 for maintaining the wine bottle 8 at the desired chill 

temperature. The timer 43 times first, second and third periods 
of time for the corresponding chilling troughs 8 and the 
circulating pumps 34 independently of each other. 

In this embodiment of the invention the first predetermined period 

15 of time timed by the timer 43 is approximately four minutes. The 
second predetermined period of time timed by the timer 43 is 
approximately four minutes, and the third predetermined period of 
time is approximately thirty seconds. It has been found that by 
circulating the heat transfer medium at a temperature of 

20 approximately -20°C for four minutes at a flow rate of 

approximately 1, 300ml per minute is sufficient for reducing the 
temperature of a wine bottle, and needless to say, the contents 
thereof from room temperature to a desired chill temperature, 
which typically, is approximately 5°C. It has been found that by 

25 circulating the heat transfer medium for a third predetermined 
period of time of approximately 30 seconds at intervals of four 
minutes, namely, the second predetermined periods of time is 
sufficient for maintaining the temperature of the wine bottle and 
its contents at the desired chill temperature while the wine 

30 bottle 2 remains in a chilling trough 8 after its temperature has 
been reduced to the desired chill temperature at the end of the 
first predetermined period of time. 

Referring to Fig. 6, the refrigeration circuit 21 is a 
conventional refrigeration circuit which comprises a compressor 
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45, a condenser 46, an evaporator 47 and an expansion valve 49, 
all of which will be well known to those skilled in the art and 
their inter-connection within the refrigeration circuit 21 will be 
well known to those skilled in the art. The expansion valve 49 is 
responsive to a temperature sensor 50 which monitors the 
temperature of the refrigerant from the evaporator 47. A 
temperature sensor 52 is located in the reservoir 20 for 
monitoring the temperature of the heat transfer medium in the 
reservoir 20. The temperature sensor 52 is read by the control 
circuit 35. The evaporator 47 and compressor 45 are operated 
under the control of the control circuit 35 in response to the 
sensor 52 for maintaining the temperature of the heat transfer 
medium at approximately -20°C in the reservoir 20. 

The lower profile of each chilling trough 8 in side elevational 
view is shaped to have a raised portion 54 and a lower portion 55, 
see Fig. 4. The height of the raised portion 54 above the lower 
portion 55 is such that when a wine bottle is placed in the hollow 
interior region 10, the side wall of the bottle adjacent the base 
rests on the lower portion 55, and the neck of the bottle is 
supported on the raised portion 54 with most of the side wall of 
the bottle spaced apart above the lower portion 55, see Fig. 4. 
This facilitates circulation of the heat transfer medium 
substantially around the entire circumference of the wine bottle 2 
along substantially the entire length of the wine bottle 2. The 
inlet port 25 of each chilling trough 8 is located in the lower 
portion 55 of the chilling trough 8. 

In use, when a wine bottle 2 is placed in one of the chilling 
troughs 8 and the lid 16 is closed, the plunger 39 of the 
corresponding first sensor 38 is depressed by engaging the wine 
bottle 2, thereby closing the micro-switch of the first sensor 38, 
and delivering a signal to the control circuit 35 indicating that 
a wine bottle has been placed in the relevant chilling trough 8. 
The plunger 41 of the second sensor 40 is depressed on engaging 
the lid 16, and closes the micro-switch of the second sensor 40, 
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thereby sending a signal to the control circuit 35 indicating that 
the lid 16 of the relevant chilling trough 8 is closed. On 
receiving the signals from the first and second sensors 38 and 40, 
the control circuit 35 activates the circulating pump 34 which 
5 corresponds to the chilling trough 8 in which the wine bottle 2 
has been placed and the lid 16 has been closed, thereby 
circulating heat transfer medium from the reservoir 20 through the 
flow pipe 23 into the relevant chilling trough 8, and the timer 43 
commences to time the first predetermined period of time of four 

10 minutes. On the heat transfer medium rising to the level of the 
outlet weir 28 of the chilling trough 8, the heat transfer medium 
flows over the outlet weir 28 into the collecting channel 30, and 
is returned through the common return pipe 27 to the reservoir 20. 
The circulating pump 34 is continuously operated for the duration 

15 of the first predetermined period of time for continuously 

circulating the heat transfer medium through the chilling trough 
8. 

When the timer 43 has timed the first predetermined period of time 
the circulating pump 34 is deactivated. Deactivation of the 

20 circulating pump 35 permits heat transfer medium in the chilling 
trough 8 to return through the flow pipe 23 to the reservoir 20, 
thereby draining the chilling trough 8 and the wine bottle 2 and 
its contents at this stage are chilled to the desired chill 
temperature of approximately 3°C. By opening the lid 16 the wine 

25 bottle 2 may be removed from the chilling trough 8 and is ready 
for use. 

At the end of the first predetermined period of time, the timer 43 
commences to time the second predetermined period of time also of 
four minutes. At the end of the second predetermined period of 
30 time should the wine bottle 2 not have been removed from the 

chilling trough 8, the timer 43 commences to time a third period 
of time of approximately thirty seconds, and the control circuit 
35 reactivates the relevant circulating pump 34 for again 
circulating heat transfer medium through the chilling trough 8 
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continuously for the duration of the third predetermined period of 
time for returning and maintaining the temperature of the wine and 
the wine bottle 2 at the desired chill temperature of 
approximately 3°C. The timer 43 continues to alternatively and 
sequentially time second and third predetermined periods of time 
until the wine bottle 2 has been removed from the chilling trough 
8. The presence or otherwise of a wine bottle 2 in a chilling 
trough 8 during the second and third periods of time is determined 
by the control circuit 35 from the status of the first sensor 38 
of that chilling trough 8. 

On the wine bottle 2 having been removed from the chilling trough 
8 the first sensor 38 and the second sensor 40 reset the part of 
the control circuit 35 which controls the circulating pump 34 
which corresponds to that chilling trough for timing a cooling 
cycle for the next wine bottle in that chilling trough 8. 

Referring now to Fig. 7 there is illustrated a portion of a 
cooling device according to another embodiment of the invention, 
which is indicated generally by the reference numeral 60. The 
cooling device 60 is substantially similar to the cooling device 
1, and similar components are identified by the same reference 
numerals. Four chilling troughs 8 are provided in the cooling 
device 60. The main difference between the cooling device 60 and 
the cooling device 1 is that a means for moving the wine bottle 2 
within each chilling trough 6 is provided for causing circulation 
of the wine within the wine bottle 2 for facilitating heat 
transfer between the wine in the wine bottle 2 and the heat 
transfer medium. In this embodiment of the invention the means 
for moving the wine bottle 2 rotates the wine bottle about its 
longitudinally extending central axis, and comprises a gripping 
means which is provided by a cup shaped grip 62 for engaging the 
wine bottle 2 adjacent its end. The grip 62 is carried on a shaft 
63 which is rotatable in bearings (not shown) in the rear end wall 
29 and an end wall 65 which are formed in the top plate 9. A 
drive means, namely, an electrically powered motor 66 is located 
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and mounted in a sub-housing (not shown) which extends from the 
rear of the housing 3 for driving the shaft 63 for in turn 
rotating the grip 62. One grip 62 # one shaft 63 and one motor 66 
are provided for each chilling trough 8, and the motors 66 are 
operated independently of each other under the control of the 
control circuit 35 in the same sequence as the corresponding 
circulating pumps 34. In other words, when the circulating pumps 
34 of the respective chilling troughs 8 are operated, the 
corresponding motor 66 is also operated for rotating the wine 
bottle in the relevant chilling trough 8. The motors 66 are 
operated to drive the grips 62 at a speed of approximately 30 revs 
per minute. It has been found that by rotating a wine bottle in 
the chilling trough 8 at a speed of approximately 30 revs per 
minute sufficient circulation of wine within the wine bottle takes 
place to improve heat transfer efficiency between the wine in the 
wine bottle and the heat transfer medium for significantly 
reducing the time required for chilling the wine bottle to the 
desired chill temperature. It is envisaged that a wine bottle may 
be rotated by the grip 62 at rotational speeds in the range of 20 
revs per minute to 40 revs per minute, and preferably, speeds in 
the range of 28 revs per minute to 32 revs per minute. Ideally, 
the rotational speed of each grip 62 should be maintained 
constant. 

Referring now to Fig. 8, there is illustrated a diagrammatic view 
of a portion of a cooling device according to another embodiment 
of the invention which is indicated generally by the reference 
numeral 70. The cooling device 70 is substantially similar to the 
cooling device 1, and similar components are identified by the 
same reference numerals. The main difference between the cooling 
device 70 and the cooling device 1 is that as well as having four 
chilling troughs 8 for cooling bottles 2 of wine, the cooling 
device 1 also comprises two heating troughs 71 for raising the 
temperature of respective containers, in this case, bottles 2 of 
red wine to a desired temperature. In Fig. 8, only one chilling 
trough 8 and one heating trough 71 are illustrated. Each heating 
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trough 71 is identical to the chilling troughs 8, and the chilling 
and heating troughs 8 and 71 are arranged side by side with their 
respective central axes 12 parallel to each other. The two 
heating troughs 71 are located together, and the four heating 
troughs 8 are located together. Waste heat from the refrigeration 
circuit 21 is used for heating a second liquid heat transfer 
medium, which in this case is water for raising the temperature of 
respective wine bottles 2 in the heating troughs 71. A second 
reservoir 72 is located in the housing 3 within which the water 
heat transfer medium is heated. A pair of second circulating 
means, namely, circulating pumps 74 which are identical to the 
circulating pumps 34 independently circulate heated water from the 
reservoir 72 through respective second flow means, namely, flow 
pipes 75 to the corresponding heating troughs 71 through 
respective inlet ports 76. The circulating pumps 74, flow pipes 
75 and inlet ports 76 are identical to the circulating pump 34, 
flow pipes 23 and inlet ports 25, respectively. Level control' 
means for maintaining the level of water in the heating troughs 71 
at a level to completely submerge the wine bottles 2 are provided 
by outlet weirs 77 which are identical to the outlet weirs 28 of 
the chilling troughs 8. A collection channel 78 located at the 
rear end of the two heating troughs 71 collects water from the 
outlet weirs 77 which is returned through a common return pipe 79 
to the reservoir 72. Each heating trough 71 is closed by a lid 16 
which is hingedly connected by a hinge 17 to the top panel 9 in 
similar fashion as the lids 16 close the chilling troughs 8. A 
separate lid 16 is provided for each heating trough 71. Third and 
fourth detector means provided by third and fourth plunger type 
operated micro-switch sensors 80 and 81, respectively, detect the 
presence of a bottle 2 in each heating trough 71, and the lid 16 
of that heating trough 71 in the closed position, respectively. 
Separate third and fourth sensors 80 and 81 are provided for each 
heating trough 71 and the sensors 80 and 81 are identical to the 
first and second sensors 38 and 40. The third and fourth sensors 
80 and 81 are read by the control circuit 35. 
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In this embodiment of the invention, the condenser 46 of the 
refrigeration circuit 21 is replaced by the reservoir 72, and 
refrigerant of the refrigeration circuit 21 is passed through a 
heat exchange coil 83 located in the reservoir 72 for cooling the 
5 refrigerant, and in turn heating the water in the reservoir 72. 
In this way, waste heat from the refrigeration circuit 21 is 
stored in the water in the reservoir 72. 

An auxiliary heating means, in this case an electrically powered 
immersion heater 85 is located in the water reservoir 72 for 
10 boosting the heat of the water therein should this be necessary. 
The immersion heater 85 is operated under the control the control 
circuit 35 in response to a temperature sensor 86 located in the 
water reservoir 72 for monitoring the water temperature. 

Operation of the cooling device 70 is identical to the cooling 

15 device 1 insofar as the chilling troughs 8 are concerned. 

Operation of the heating troughs 71 is also substantially similar 
to the operation of the chilling troughs 8. Typically, the 
temperature of the water in the water reservoir 72 is maintained 
at approximately 30°C by the heating effect of the heat exchange 

20 coil 83. In the event that the temperature of the water in the 
water reservoir 72 falls below 30°C, the control circuit 35 
activates the immersion heater for raising the temperature to 
30°C. The circulating pumps 74 are operated independently of each 
other by the control circuit 35, and in response to the third and 

25 fourth sensors 80 and 81 detecting a bottle 2 in one of the 

heating troughs 71 and the corresponding lid 16 being closed the 
corresponding circulating pump 74 is operated for circulating 
water from the reservoir 72 through the relevant heating trough 71 
which is returned to the reservoir 72 through the common return 

30 pipe 79. 

The timer 43 in the control circuit 35 times similar first, second 
and third predetermined periods of time for operating the 
circulating pump 74 of the heating trough 71 in which a wine 
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bottle 2 is placed for heating in similar fashion as the first, 
second and third predetermined periods are timed in connection 
with the chilling troughs 1. In this embodiment of the invention, 
the first, second and third predetermined periods of time will be 
substantially similar to the first, second and third predetermined 
periods of time of the chilling troughs 8. 

The advantage of this embodiment of the invention is that as well 
as being capable of cooling wine bottles 2 to a desired chill 
temperature, the cooling device 70 may also be used to heat wine 
bottles, typically red wine, to a desired temperature, and a 
particularly important advantage of the invention is that the wine 
bottles, in general, can be raised to the desired temperature 
without the need for additional heat from the immersion heater 85, 
since, in general, it has been found that the waste heat from the 
refrigeration circuit 21 is adequate for raising the temperature 
of wine bottles and the contents thereof to the desired 
temperature. 

It is also envisaged that instead of using a water heat transfer 
medium for transferring the waste heat from the refrigeration 
circuit 21 for heating the bottles, air may be used as the heat 
transfer medium, and in which case the bottles to be heated would 
be placed in a compartment adjacent the condenser of the 
refrigeration circuit of the cooling device 1 for heating thereof 
by the waste heat from the condenser. 

While the cooling devices have been described as comprising four 
chilling troughs, it will be readily apparent to those skilled in 
the art that the cooling devices may be provided with any number 
of chilling troughs. For example, in certain cases, a cooling 
device with a single chilling trough may be provided, and indeed, 
it is expected that an advantageous form of the cooling device may 
be one which comprises two chilling troughs. 

It will also be appreciated that each chilling trough may be of 
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any other suitable shape, and indeed, it is envisaged in certain 
cases that the chilling troughs may be oriented for receiving a 
wine bottle in a different orientation, for example, standing 
vertically upwards. 

5 Needless to say, while the heat transfer medium has been described 
as being an aqueous solution of propylene glycol, any other 
suitable heat transfer medium may be provided, and it will of 
course be appreciated that the heat transfer medium may be 
maintained at any other desired temperature besides -20°C. In 

10 cases where the heat transfer medium is to be maintained at a 

higher temperature than -20°C, it is envisaged that the proportion 
of propylene glycol in the aqueous solution may vary for raising 
the freezing point of the heat transfer medium. It will also be 
appreciated that the first predetermined period of time during 

15 which the heat transfer medium is continuously circulated through 
each chilling trough for cooling a wine bottle may be varied, and 
in cases where the heat transfer medium is maintained at a higher 
temperature than -20°C, for example, -13°C, the time to reduce the 
wine bottle and its contents to the desired chill temperature may 

20 be longer. Similarly, the second and third predetermined periods 
of time may be altered appropriately depending on the temperature 
at which the heat transfer medium is maintained. Needless to say, 
it will be appreciated that under varying circumstances, for 
example, a difference in room temperature between winter and 

25 summer, the first, second and third predetermined periods of time 
may also be varied and/or the temperature at which the heat 
transfer medium is maintained in order to achieve the desired 
chill temperature of the wine bottle and its contents may be 
varied. 
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CLAIMS 

1. A cooling device for cooling a beverage in a container (2), 
the cooling device (1) comprising a chilling trough (8) for 
receiving the container (2), characterised in that a refrigerating 
means (20,21) for chilling a liquid heat transfer medium is 
provided, and a circulating means (34) circulates the heat 
transfer medium between the refrigerating means (20,21) and the 
chilling trough (8) and through the chilling trough (8) for 
cooling the container (2) therein. 

2. A cooling device as claimed in Claim 1 characterised in that 
a flow means (23) is provided for accommodating the heat transfer 
medium from the refrigerating means (20,21) to the chilling trough 
(8) . 

3. A cooling device as claimed in Claim 2 characterised in that 
the circulating means (34) cooperates with the flow means (23) for 
delivering heat transfer medium to the chilling trough (8). 

4. A cooling device as claimed in Claim 2 or 3 characterised in 
that the flow means (23) comprises a flow pipe communicating the 
chilling trough (8) and the refrigerating means (20,21). 

5. A cooling device as claimed in any preceding claim 
characterised in that the circulating means (34) is located 
between the refrigerating means (20,21) and the chilling trouoh 
(8). 

6. A cooling device as claimed in any preceding claim 
characterised in that the circulating means (34) comprises a 
circulating pump. 

7. A cooling device as claimed in any preceding claim 
characterised in that a level control means (28) is provided for 
controlling the level of the heat transfer medium in the chilling 
trough (8). s 
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8. A cooling device as claimed in Claim 7 characterised in that 
the level control means (28) is provided for controlling the level 
of the heat transfer medium in the chilling trough (8) so that the 
container (2) is submerged in the heat transfer medium during 

5 cooling thereof. 

9. A cooling device as claimed in Claim 7 or 8 characterised in 
that the level control means (28) comprises an outlet weir over 
which heat transfer medium flows from the chilling trough (8). 

10. A cooling device as claimed in any preceding claim 
10 characterised in that a return means (27) is provided for 

returning heat transfer medium from the chilling trough (8) to the 
refrigerating means (20 f 21). 

11. A cooling device as claimed in Claim 10 when dependent on 
any of Claims 7 to 9 characterised in that the return means (27) 

15 comprises a return pipe located for receiving heat transfer medium 
from the level control means (28), and terminating adjacent the 
refrigerating means (20,21) for returning the heat transfer medium 
to the refrigerating means (20,21). 

12. A cooling device as claimed in any preceding claim 
20 characterised in that an inlet port (25) is provided to the 

chilling trough (8) through which the heat transfer medium is 
delivered to the chilling trough (8) by the circulating means 
• (34). 

13. A cooling device as claimed in any preceding claim 

25 characterised in that a drain means (23,25,34) is provided for 
draining the heat transfer medium from the chilling trough (8). 

14. A cooling device as claimed in Claim 13 when dependent on 
Claim 12 characterised in that the drain means (23,25,34) 
comprises the inlet port (25), the inlet port (25) being located 

30 adjacent the lowest point (55) of the chilling trough (8) for 
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draining the heat transfer medium therefrom. 

15. A cooling device as claimed in Claim 13 or 14 characterised 
in that the circulating means (34) facilitates draining of the 
heat transfer medium therethrough from the chilling trough (8) to 
the refrigerating means (20,21). 

16. A cooling device as claimed in Claim 15 characterised in 
that the circulating means (34) is adapted for accommodating 
draining of the heat transfer medium from the chilling trough (8) 
to the refrigerating means (20,21) when the circulating means (34) 
is deactivated. 

17. A cooling device as claimed in any preceding claim 
characterised in that the chilling trough (8) is an elongated 
chilling trough (8) and defines a longitudinally extending, central 
axis (12) for receiving an elongated container (2) with a central 
axis (12) of the container (2) lying substantially parallel to the 
central axis (12) of the chilling trough (8). 

18. A cooling device as claimed in Claim 17 characterised in 
that the chilling trough (8) is disposed with the longitudinally 
extending central axis (12) thereof extending substantially 
horizontally. 

19. A cooling device as claimed in Claim 17 to 18 characterised 
in that the level control means (28) is located adjacent an axial 
end (29) of the chilling trough (8). 

20. A cooling device as claimed in any preceding claim 
characterised in that the chilling trough (8) defines a hollow 
interior region (10) for receiving the container (2), and an open 
mouth (15) for providing access to the hollow interior region 
(10). 



21. A cooling device as claimed in Claim 20 characterised in 
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that the open mouth (15) defined by the chilling trough (8) lies 
in a substantially horizontal plane and faces upwardly. 

22. A cooling device as claimed in Claim 20 or 21 characterised 
in that the open mouth (15) substantially defines the longitudinal 

5 cross-section of the container (2). 

23. A cooling device as claimed in any of Claims 20 to 22 
characterised in that a lid (16) is provided for closing the open 
mouth (15) of the chilling trough (8), the lid (16) being moveable 
between a closed position closing the open mouth (15), and an open 

10 position providing access through the open mouth (15) to the 
hollow interior region (10) of the chilling trough (8). 

24. A cooling device as claimed in Claim 23 characterised in 
that the lid (16) is connected to the chilling trough (8). 

25. A cooling device as claimed in Claim 23 or 24 characterised 
15 in that the lid (16) is connected to the chilling trough (8) 

adjacent the axial end (29) thereof adjacent the level control 
means (28) . 

26. A cooling device as claimed in any of Claims 23 to 25 
characterised in that the lid (16) is hingedly (17) connected to 

20 the chilling trough (8). 

27. A cooling device as claimed in any preceding claim 
characterised in that a first detecting means (38) is provided for 
detecting the presence of a container (2) in the chilling trough 
(8), 

25 28. A cooling device as claimed in any preceding claim 

characterised in that a second detecting means (40) is provided 
for detecting the lid (16) in the closed position. 



29. A cooling device as claimed in Claim 27 to 28 characterised 
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in that the first and second detecting means (38,40) comprise 
first and second sensors (38,40), respectively. 

30. A cooling device as claimed in Claim 29 characterised in 
that each sensor (38,40) is a plunger (39,41) operated micro- 
switch type sensor (38,40). 

31. A cooling device as claimed in Claim 30 characterised in 
that the first sensor (38) is mounted externally of the chilling 
trough (8). and the plunger of the first sensor (38) extends into 
the chilling trough (8) for engaging the container (2) when 
located in the chilling trough (8). 

32. A cooling device as claimed in any of Claims 29 to 31 
characterised in that the first sensor (38) is mounted on the lid 
(16), and the plunger (39) extends into the hollow interior region 
(10) of the chilling trough (8) when the lid (16) is in the closed 
position for engaging the container (2) when placed in the 
chilling trough (8). 

33. A cooling device as claimed in any of Claims 29 to 32 
characterised in that the plunger (41) of the second sensor (40) 
is located for engaging the lid (16) when the lid (16) is in the 
closed position. 

34. A cooling device as claimed in any of Claims 27 to 33 
characterised in that a control means (35) is provided for 
controlling the operation of the circulating means (34), the 
control means (35) being responsive to the first and second 
detecting means (38,40) detecting the presence of a container (2) 
in the chilling trough (8), and the lid (16) of the chilling 
trough (8) being in the closed position for activating the 
circulating means (34) for circulating the heat transfer medium. 

35. A cooling device as claimed in Claim 34 characterised in 
that a monitoring means (52) is provided for monitoring the 
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temperature of the heat transfer medium, and the control means 
(35) is responsive to the monitoring means (52) for operating the 
refrigerating means (20,21) for maintaining the temperature of the 
heat transfer medium at a predetermined temperature. 

5 36. A cooling device as claimed in Claim 34 or 35 characterised 
in that a timing means (43) is provided for timing a first 
predetermined period of time during which the circulating means 
(34) is operated for circulating the heat transfer medium through 
the chilling trough (8) for cooling the container (2) to a desired 
10 temperature. 

37. A cooling device as claimed in Claim 36 characterised in 
that the control means (35) reads the first detecting means (38) 
for detecting removal of a container (2) from the chilling trough 
(8) after the first predetermined period of time. 

15 38, A cooling device as claimed in Claim 36 or 37 characterised 
in that the timing means (43) times a second predetermined period 
of time from the end of the first predetermined period of time, 
and the control means (35) is responsive to the timing means (43) 
having timed the second predetermined period of time for 

20 activating the circulating means (34) for circulating the heat 
transfer medium in the event that the container (2) has not been 
removed from the chilling trough (8) after the end of the first 
predetermined period of time for maintaining the container (2) at 
the desired temperature. 

25 39. A cooling device as claimed Claim 38 characterised in that 
the timing means (43) times a third predetermined period of time 
during which the circulating means (34) is operated from the end 
of the second predetermined period of time for maintaining the 
temperature of the container (2) at the desired temperature. 

30 40. A cooling device as claimed in Claim 39 characterised in 
that the timing means (43) times further second predetermined 
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periods of time at the end of each third period of time. 

41. A cooling device as claimed in Claim 39 or 40 characterised 
in that the third predetermined period of time is in the range of 
0.25 minutes to 1 minute. 

42. A cooling device as claimed in -Claim 41 characterised in 
that the third predetermined period of time is approximately 0.5 
minutes. 

43. A cooling device as claimed in any of Claims 38 to 42 
characterised in that the second predetermined period of time is 
in the range of 3 minutes to 5 minutes. 

44. A cooling device as claimed in Claim 43 characterised in 
that the second predetermined period of time is approximately 4 
minutes. 

45. A cooling device as claimed in any of Claims 36 to 44 
characterised in that the first predetermined period of time is in 
the range of 3 minutes to 5 minutes. 

46. A cooling device as claimed in Claim 45 characterised in 
that the first predetermined period of time is approximately 4 
minutes. 

47. A cooling device as claimed in any of Claims 36 to 46 
characterised in that the timing means (43) is incorporated in the 
control means (35). 

48. A cooling device as claimed in any preceding claim 
characterised in that the heat transfer medium is a liquid having 
a freezing point lower than the freezing point of water. 

49. A cooling device as claimed in Claim 48 characterised in 
that the freezing point of the heat transfer medium is below 
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-10°C. 

50. A cooling device as claimed in Claim 49 characterised in 
that the freezing point of the heat transfer medium is below 
-13°C. 

5 51. A cooling device as claimed in Claim 50 characterised in 
that the freezing point of the heat transfer medium is below 
-20°C. 

52. A cooling device as claimed in any preceding claim 
characterised in that the heat transfer medium comprises an 

10 aqueous solution of propylene glycol, 

53. A cooling device as claimed in any preceding claim 
characterised in that the refrigerating means (20,21) comprises a 
reservoir (20) for storing the heat transfer medium, and a 
refrigeration circuit (21) cooperating with the reservoir (20) for 

15 maintaining the temperature of the heat transfer medium at a 
temperature below 0°C. 

54. A cooling device as claimed in Claim 53 characterised in 
that the refrigeration circuit (21) maintains the temperature of 
the heat transfer medium at a temperature below -10°C. 

20 55. A cooling device as claimed in Claim 54 characterised in 
that the refrigeration circuit (21) maintains the temperature of 
the heat transfer medium at a temperature below -13°C. 

56. A cooling device as claimed in Claim 55 characterised in 
that the refrigeration circuit (21) maintains the temperature of 

25 the heat transfer medium at a temperature of approximately -20°C. 

57. A cooling device as claimed in any of Claims 53 when 
dependent on Claim 34 characterised in that the refrigeration 
circuit (21) is operable under the control of the control means 
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(35). 

58. A cooling device as claimed in any preceding claim 
characterised in that a means (62,66) for moving the container (2) 
within the chilling trough (8) is provided. 

59. A cooling device as claimed in Claim 58 characterised in 
that the means (62,66) for moving the container (2) is adapted for 
rotating the container (2) about a longitudinally extending 
central axis (12) of the container (2). 

60. A cooling device as claimed in Claim 58 or 59 characterised 
in that the means (62,66) for moving the container (2) comprises a 
gripping means (62) located in the chilling trough (8) for 
gripping the container (2), and a drive means (66) for driving the 
gripping means (62) is provided. 

61. A cooling device as claimed in Claim 60 characterised in 
that the gripping means (62) is adapted for gripping the container 
(2) adjacent an axial end (29) thereof, and the gripping means 
(62) is rotatable by the drive means (66) for rotating the 
container (2) about its longitudinally extending central axis 
(12). 

62. A cooling device as claimed in Claim 60 or 61 characterised 
in that the drive means (66) is mounted externally of the chilling 
trough (8). 

63. A cooling device as claimed in any of Claims 60 to 62 
characterised in that the drive means (66) comprises an 
electrically powered motor (66). 

64. A cooling device as claimed in any of Claims 60 to 63 
characterised in that the gripping means (62) is located in the 
chilling trough (8) adjacent one axial end (29) thereof. 
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65. A cooling device as claimed in Claim 64 characterised in 
that the gripping means (62) is located adjacent the level control 
means (28) . 

66. A cooling device as claimed in any preceding claim 

5 characterised in that a plurality of chilling troughs (8) are 
provided, each chilling trough (8) having an associated 
circulating means (34), the circulating means (34) of each 
chilling rough being operable independently of the respective 
circulating means (34) of the other chilling troughs (8), 

10 67. A cooling device as claimed in Claim 66 when dependent on 
Claim 34 characterised in that the circulating means (34) of the 
respective chilling troughs (8) are operable under the control of 
the control means (35) independently of each other. 

68. A cooling device as claimed in Claim 66 or 67 characterised 
15 in that each chilling trough (8) is connected to the refrigerating 

means (20,21) by a corresponding flow means (23) independently of 
the flow means (23) of the other chilling troughs (8). 

69. A cooling device as claimed in any of Claims 66 to 68 
characterised in that a common return means (27) is provided for 

20 returning the heat transfer medium from the respective chilling 
troughs (8) to the refrigerating means (20,21). 

70. A cooling device as claimed in any of Claims 66 to 69 
characterised in that each chilling trough (8) is provided with an 
associated first detecting means (38) and an associated second 

25 detecting means (40) which are independent of the first and second 
detecting means (38,40) associated with the other chilling troughs 
(8). 
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71. A cooling device as claimed in any of Claims 66 to 70 
characterised in that the chilling troughs (8) are located side by 
side relative to each other with their respective central axes 
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(12) extending parallel to each other. 

72. A cooling device as claimed in any of Claims 66 to 71 
characterised in that four chilling troughs (8) are provided. 

73. A cooling device as claimed in any preceding claim 
characterised in that each chilling trough (8) is adapted for 
receiving one wine bottle (2). 

74. A cooling device as claimed in Claim 73 characterised in 
that each chilling trough (8) is adapted for receiving one wine 
bottle (2) of size in the range of 700ml to 750ml. 

75. A cooling device as claimed in any preceding claim 
characterised in that a heating compartment (71) for heating a 
container (2) is provided, and a second heat transfer medium 
transfers waste heat from the refrigerating means (21) to the 
heating compartment for heating the container (2) therein. 

76. A cooling device as claimed in Claim 75 characterised in 
that a second circulating means (74) is provided for circulating 
the second heat transfer medium between the refrigeration means 
(21) and the heating compartment (71). 

77. A cooling device as claimed in Claim 75 or 76 characterised 
in that the second heat transfer medium is a liquid heat transfer 
medium, and a second reservoir (72) is provided for the second 
heat transfer medium, the second circulating means (74) 
circulating the second heat transfer medium between the second 
reservoir (72) and the heating compartment (71). 

78. A cooling device as claimed in any of Claims 75 to 77 
characterised in that the heating compartment (71) comprises a 
heating trough (71). 

79. A cooling device as claimed in Claim 78 characterised in 
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that a plurality of heating troughs (71) are provided. 

80. A cooling device as claimed in Claim 78 or 79 characterised 
in that each heating trough (71) is identical to each chilling 
trough (8). 

81. A cooling device as claimed in Claim 80 characterised in 
that the heating troughs (71) are located side by side relative to 
each other with their respective central axes (12) extending 
parallel to each other. 

82. A cooling device as claimed in any of Claims 80 or 81 
characterised in that the heating troughs (71) are located side by 
side relative to the chilling troughs (8) , and the central axes 
(12) of the respective heating troughs extend parallel to the 
central axes (12) of the chilling troughs (8). 

83. A cooling device as claimed in any of Claims 78 to 82 
characterised in that a second flow means (75) is provided for 
accommodating the second heat transfer medium from the 
refrigerating means (21) to each heating trough (71). 

84. A cooling device as claimed in any of Claims 78 to 83 
characterised in that a level control means (77) is provided for 
controlling the level of second heat transfer medium in each 
heating trough (71) . 

85. A cooling device as claimed in any of Claims 78 to 84 
characterised in that a common return means (79) is provided for 
returning the second heat transfer medium from one or more of the 
level control means (77) of the respective heating troughs (71) to 
the second reservoir. 

86. A cooling device as claimed in any of Claims 76 to 85 
characterised in that the control means (35) times first, second 
and third predetermined periods of time for operating the second 
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circulating means (74) of the respective heating troughs (71) in 
similar fashion as the first, second and third predetermined 
periods of time are timed in respect of the chilling troughs (8). 
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